Introduction
Bibliometric methods are frequently used to evaluate the research quality and productivity of individual scientists, 1 research groups, 2 or institutes. 3 Citation analysis, through counting the number of times that an article cited by other works, measures its importance within a field. Articles with higher citation times are considered to be more important than those with lower ones within its field. The citation analysis can be useful to find out important issues and high-impact journals within a field. 4 Emergency medicine (EM) is a medical specialty, which involves care for patients with acute illnesses or injuries. Although it is one of the newest medical specialties, EM has undergone tremendous developments in the past decades, and gained recognition for its contributions to public health and academic medicine. 5, 6 Analysis of top cited articles have been performed in various medical specialties including anaesthesia, 7 surgery, 8 cardiovascular medicine, 9 urology 10 or critical care medicine. 11 However, few studies 12, 13 have systemically analysed the top-cited articles in the field of emergency medicine. Therefore, the aim of this study was to find out top-cited articles published in professional emergency medicine journals and analyse their characteristics.
Method
In August 2015, we searched the Thomson Reuters Web of Science (WoS) for citations of articles in EM journals. WoS, the frequently used source database for the study of scientific outputs, has been widely used for the bibliometric analysis in different fields. According to Journal Citation Reports (JCR) of 2015, there were a total of 24 journals (Table 1) in the WoS category of emergency medicine. We did not restrict on document types, publication time, availability of an abstract, and human or nonhuman research subjects. According to the method of Shuaib et al, 9 the 24 EM journals were collected in a single search in WoS. The search yielded all the articles published in each journal. Clicking the option "Times cited", the search results were then arranged, which provided the articles ranked by citation times. After the 100 topcited articles were retrieved from the EM journals, they were incorporated into an Excel spreadsheet. Basic information, including title, authors, country of origin (based on the first author), institution, publication year, journal name, language, document type, citation times and impact factor, was collected from the WoS. Articles from England, Scotland, Northern Ireland, and Wales were reclassified as from the United Kingdom (UK).
14 These ar ticles were analysed by two independent investigators, and tabulated according to the specific characteristics.
Results

The citation times and publication year
The citation times of the 100 top-cited articles ranged from 175 to 530 times, with the median number of citations 259 times ( Table 2) 
Document type and language
According to the document type classified in WoS, four documents types were found. The most frequent type was journal article (74 articles), followed by review (16 articles), proceedings paper (9 articles), and note (1 article). All top-cited articles were published in English.
Country distribution
The top-cited articles were distributed in 11 countries. The United States contributed the most articles (63 articles), followed by the UK (12 articles), Canada (7 articles), Norway (5 articles), Australia (5 articles), Netherlands (2 articles), Belgium (2 articles), Germany (1 article), Japan (1 article), Singapore (1 article), and Switzerland (1 article). Six authors, four from the USA, one from UK and one from Norway, each contributed at least five top-cited articles. Toby L. Litovitz, the author of a series of "annual report of the American Association of Poison Control Centers Toxic Exposure Surveillance System", contributed the greatest number of top-cited articles (9 articles in which he was the first author of six articles).
Journal distribution
The top-cited articles were published in seven EM journals (Table 3) , led by Annals of Emergency Medicine (45 articles), followed by Resuscitation (22 articles).
American Journal of Emergency Medicine, Injury, Academic Emergency Medicine, Journal of Emergency
Medicine, and Emergency Medicine Journal contributed 11, 9, 9, 2, and 2 top-cited articles, respectively.
Fields of study
As shown in Table 2 , key study topics of the 100 topcited articles were resuscitation medicine (31 articles), traumatology (9 articles), pain medicine (9 articles), toxicology (9 articles), emergency department administration (8 articles), EM research (8 articles). The remaining sporadic topics included cardiovascular medicine (6 articles), orthopaedics (5 articles), infectious disease (4 articles), paediatrics (4 articles), pre-hospital emergency medicine (3 article), disaster medicine (1 article), blood disorders (1 article), critical (continued on page 336) (continued on page 337) care medicine (1 article), and geriatric emergency medicine (1 article).
Discussion
In the present study, we observed an increasing trend of articles published, with the greatest number (n=35) published between 2001 and 2005. After the year 2010, there were no top-cited articles. The reason may be that scientific articles begin to be cited 1 or 2 years after publication, and would reach the maximum after 7 to 10 years, then decline. An interval of 10 to 20 years is needed for maximal recognition of prominent articles within a field. 15 Among the top-cited articles, journal article was the most frequent type of document, accounting for 74%, followed by review articles (16 articles). The findings might reflect researchers' preference for experimental evidence published in peerreview journal rather than review articles or expert opinion. 16 As expected, English was the main language. This indicates that English is an international and the most commonly used language for researchers. 17, 18 Therefore, EM physicians should be aware that it is important to publish research results in English to ensure an effective dissemination.
It is also noticed that the United States contributes the largest number of top-cited articles. This predominance was in line with the results reported by Shuaib et al 12 and other clinical disciplines, such as orthodontics, 19 critical care medicine, 11 and general surgery. 20 The underlying reasons could be: a large number of American scientific publications in the WoS, accounting for about 50%; authors from the United States usually prefer to publish in American journals and cite other American articles; a large number of senior researchers; and adequate research budgets.
In our study, the 100 top-cited articles were published in seven EM journals, led by Annals of Emergency Medicine, followed by Resuscitation. Annals of Emergency Medicine has an impact factor of 4.695 and an immediacy index of 1.122, and Resuscitation has an impact factor of 4.167 and an immediacy index of 1.109. The two journals rank the first and second position in the WoS category of emergency medicine journals. This was similar to the phenomenon reported by Aksnes 21 that top cited papers are mainly published in high-impact journals. The high-impact journals are more likely to attract articles with a higher citation rate, which in turn may help to maintain a higher impact factor for these journals.
Despite the diversity in research topics, we found in our study that resuscitation medicine, traumatology, pain medicine, and toxicology are the key topics, which are similar to the results reported by Tsai et al. 13 These topics reflect the focuses of EM development and research trends in recent years, which have important implications both to journal editors and researchers in evaluating and orienting their research.
Our study has several limitations. The search was performed using the data only from Thomson Reuters Web of Science. Therefore, citations of articles from other databases (such as Scopus and Google Scholar etc) were not considered. Another limitation is that recent publications with a short span of time may be underestimated due to the time course.
Conclusion
This bibliometric analysis on the 100 top-cited articles in EM journals from WoS has demostrated several significant points, which help to map the EM development and research trends in the past recent years, and potentially guides EM physicians for evaluating and orienting their future research works.
